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(57) Abstrac t^fiame drive circuit for a CRT device having a deflection processor (14) which develops a deflection processor 

dE^^^^tT' t ^'^^ ''""^"^ " <^2> ^ '""^ "alf (18), and a first driver (20) and a second 

^ dnv^ (22). The deflection processor output signal is applied to each of the first driver (20) and the second driver (22). Each of the 

Ofiist dnver (20) and the second driver (22) are selectively operative independently of each other to develop respectively a first coil 
dnve signal (24 OUT) and a second coil drive signal (26 OUT) as a function of the deflection processor ou?,ut s^nal. The fiS co 
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The present invention relates to deflection coirpensation. e.g. in Cathode Ray Tube 
(CRT) devices, e.g. monitors or televisions, and more particularly to a device and method 
for correcting various forms of deflection including rotation, ti-apezoidal and parallelogram 
deflection. 

A CRT device forms an image using an electi:on beam focused on a fluorescent 
screen by electromagnetic deflection. The deflection is accompUshed by applying current 
of sawtooth waveforms to horizontal and vertical coils. 

A typical monitor is used as a peripheral device for a computer that provides video 
signals and horizontal and vertical sync signals necessary for forming an image at the 
monitor. An electiron gun forms an electron beam according to the video signals. The 
electron beam is deflected in accordance with the horizontal and vertical sync signals 
horizontaUy and verticaUy by the horizontal and vertical coils on the fluorescent screen in 
front, thus representing a specified picture 

The earfli magnetic field influences deflection of electron beam by the horizontal 
and vertical deflecting coils, thus the picture is displayed on the screen in a monitor on the 
tilt to left or right. An additional coil is utiUzed in tiie prior art to complement for the tilt of 
the picture displayed by creating a complementing magnetic field. Such additional coil may 
be placed on tiie funnel portion of the tiibe used in tiie CRT device and the generated 
complementing magnetic field moves the tilt of the picture on the screen clockwise or 
counterclockwise, and the degree of tilt complement is variable. 

However, the magnetic field created by the complementing coil may 
disadvantageously affect tixe quality of pictiu-e. AdditionaUy, this implementation involves 
a problem that a special complement coil is required. Other prior art devices to correct for 
distortion are disclosed in U.S. Patent No.5,953,081, U.S. Patent No.5,686.800 and JP 
patent PubUcation 07-107503. Patent document US 5,953,081. incorporated herein by 
reference, discloses a system for correcting the tilt of a displayed picture due in part to the 
Earth magnetic field- In this document, the tilt of the picture can be contirolled by 
controlling the tilts of the horizontal and vertical sawtooth waves appUed to the horizontal 
and vertical coils respectively. Essentially horizontal and vertical parallelograms are 
simultaneously contix)lled by syn&esizing the horizontal and vertical sawtooth waves, after 
controlling tiieir amphtudes and phases with vertical and horizontal position control signals, 
respectively before sending them to a vertical output unit and a horizontal oscillation unit 
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thereby changing the tilt of the picture. In such implementation two respective sawtooth 
signals are appUed to the respective horizontal and vertical coils. However the same 
sawtooth signal is appUed to each of the two coils. Thus both halves of the horizontal and 
vertical coils are driven in series. 

It is an object of the present invention to provide a novel ^aratus and method that 
overcomes one or more limitations of the prior art hereinabove enumerated. 

According to the present invention, a frame drive circuit for a device having a 
deflection processor which develops a deflection processor output signal includes a frame 
coil having a first core half and a second core half, and a first driver and a second driver. 
The deflection processor output signal is applied to each of the first driver and the second 
driver. Each of the first driver and the second driver are selectively operative mdependently 
of each other to develop respectively a first coil drive signal and a second coil drive signal 
as a function of the deflection processor output signal. The first coil drive signal and the 
second coil drive signal are appUed to a respective one of the first coil half and said second 
coil half. 

A feature of the present invention is that the existing frame cofl such as the 
horizontal coil or the vertical coil, is spUt into sq)arate core halves with each core half being 
separately driven, instead of in series as in the prior art. An advantage of the separate 
driving of the core halves is that greater design freedom is allowed, and correction of 
distortion may be accompUshed without additional hardware, such as that disclosed in the 
prior art references. 

These and other objects, advantages and features of the present invention will 
become readily apparent to those skilled in the art from a study of the foUowing Description 
of the Exemplary Preferred Embodiments when read in conjunction with the attached 
Drawing and appended Claims. 

Fig. 1 is a schematic diagram of a frame drive circuit constructed according to flie 
principles of the present invention. 

Fig. 2 is a representation of rotation correction accomplished by the present 
invention. 

Fig. 3 is a representation of parallelogram correction accomplished by the present 
invention. 

Fig. 4 is a representation of trapezoidal correction accomplished by the present 
invention. 
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Referring now to Fig.l. there is shown a frame drive circuit 10 for a CRT device 
such as a CRT monitor or a CRT television set and the drive circuit 10 includes a deflection 
processor 14 and a frame coil 16. According to the present invention, the frame drive 
circuit 10 includes a first core half 12 and a second core half 18 of the frame coil 16 and a 
first coil driver 20 and a second coil driver 22, 

The deflection processor 14 develops, as is well know, a deflection processor output 
signal. The deflection processor output signal is appHed to each of the first driver 20 and 
the second driver 22. Each of the fii^ driver 20 and the second driver 22 are selectively 
operative independently of each other to develop respectively a first coil drive signal and a 
second coil drive signal as a function of the deflection processor output signal. The first 
con drive signal and the second coil drive signal are in turn appUed to a respective one of 
the first coil half 12 and the second coil half 18. As will be shown hereinafter, the two coil 
signals may differ in amplitude and one may be DC shifted relative to the other. The 
inventor has realized that applying different cmrent to the two coils enables correcting the 
tilting of the picture without the need of an extra rotation coil used in some high-end CRT 
display system. The current difference enables correcting trapezoidal, rotational and 
parallelogram tilt of the picture. The adjustment of flie respective coil currents may be 
effected at the time of manufacture of the display through testing or directly by the user 
ditting a tilt correction set up. 

In one embodiment of the present invention, each of the first driver 20 and the 
second driver 22 ampUfy the deflection processor output signal to develop each respective 
one of the first coil drive signal and the second coil drive signal. In this embodiment, the 
amplification of the deflection processor output signal may be selected such that the ' 
resultant one of the first coil drive signal and the second coil drive signal when apphed to 
the first coil half 12 and the second coil half 18. i^ectively, are operative to correct 
rotation of an image of the CRT monitor, as best seen in Fig.2. 

m this embodiment the ampUfication of the deflection processor output signal by 
each of the first driver 20 and the second driver 22 may be substantially equal if the rotation 
of the CRT image is caused by a constant ambient field, such as the magnetic field of the 
earth. Furthermore, the ratio of the amplification of the deflection processor output signal 
may also be selectively adjusted to provide for trapezoidal correction, as best seen in Fig.4. 

In another embodiment of the present invention, each of flie first driver 20 and the 
second driver 22 fiarther DC shift the Heflftr^tmn «r«o«c.„ 
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respective one of the first coil drive signal and the second coil drive signal. In this 
embodiment, the DC level shift of the deflection processor output signal may be selected 
such that the resultant one of the first coil drive signal and the second coil drive signal when 
appUed to the first coil half 12 and the second coil half 1 8, respectively, are operative to 
parallelogram distortion of an image of the CRT monitor, as best seen in Fig.3. 

It is contemplated by the present invention that the amplification of the deflection 
processor output signal, whether independently, in lockstep or in ratio, as well as the DC 
level shift, may all be utiUzed, alone or in any combination, in practicing the present 
invention. Usually, a CRT image will exhibit several forms of distortion, and correction of 
such distortion is accomplished by separate user settings for each type of distortion, as in 
the prior art The present invention allows for the simpUfied apparatus to correct for several 
types of distortion simultaneously. 

Accordingly each of the first driver 20 and the second driver 22 include an ampUfier 
24, 26 havmg an input 24_IN, 26_IN and an output 24_OUT, 26_OUT. The input 24_IN, 
26_IN of each amplifier 24, 26 is adapted to receive the deflection processor output signal. 
The output 24_OUT, 26_OUT of each ampUfier 24, 26 develops an ampUfied signal for 
appUcation to a respective one of the first coil half 12 and the second coil half 18. 

Each of the first driver 20 and the second driver 22 may fijrther include a DC level 
shifter 28, 30 having respective inputs 28_IN, 30_IN and respective outputs 28_OUT, 
30_OUT. The mput 28_IN, 30_IN of each DC level shifter 28, 30 is adapted to receive the 
deflection processor output signal from the deflection processor 14. The output 28_OUT, 
30_OUT of each DC level shifter 28, 30 develops a DC level shifted signal for appUcation 
to a respective one of the first coil half 12 and the second coil half 18. The amplifier 24, 26 
and the DC level shifter 28, 30 of each driver 20, 22 may be separate components connected 
in series or a single circuit, as seen in Fig. 1, that provides both fimctions. 

There has been described hereinabove a novel frame drive circuit constructed 
according to the principles of the present invention. Those skilled in the art may now make 
numerous uses of, and departures from, the above-described embodiments without 
departing from the inventive concepts disclosed herein. Accordingly, the present invention 
is to be described solely by the lawfiilly permitted scope of the appended Claims. 
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CLAIMS 



What is claimed is: 



1 . In a device having a deflection processor (14) developing a deflection 
processor output signal, a frame drive circuit comprising: a first driver (20) and a second 
driver (22), said deflection processor output signal being appUed to each of said first driver 
(20) and said second driver (22), each of said first driver (20) and said second driver (22) 
being selectively operative independently of each other to develop respectively a first coil 
drive signal (24_OUT) and a second coil drive signal (26_OUT) as a fimction of said 
deflection processor output signal, said first coil drive signal (24_OUT) and said second coil 
drive signal (24_OUT) being applied to arespective one of a first coil half (12) and a 
second coil half (18) of a frame coil (16). 

2. The frame circuit as set forth in Claim 1, wherein the device is a Cathode 
Ray Tube device comprising a horizontal coil and a vertical coil and the frame coil (16) is 
one of the horizontal coil or the vertical coil. 

3. A frame drive circuit as set forth in Claim 1 wherein each of said first driver 
(20) and said second driver (22) amplify said deflection processor output signal to develop 
each respective one of said first coil drive signal (24_OUT) and said second coil drive 
signal (26_OUT). 

4. A firame drive circuit as set forth in Claim 1 wherein each of said first driver 
(20) and said second driver (22) DC shift said deflection processor output signal to develop 
each respective one of said first coil drive signal (24_OUT) and said second coil drive 
signal (26_OUT). 

5. A frame drive circuit as set forth in Claim 1 wherein each of said first driver 
(20) and said second driver (22) include an ampHfier (24, 26) having an input (24_IN. 
26JN) and an output (24_OUT, 26_OUT), said input (24_IN, 26JN) of each ampUfier (24, 
26) being adapted to receive said deflection processor output signal, said output (24_OUT, 
26_OUT) of each amplifier (24, 26) developing an ampUfied signal for application to a 
respective one of said first coil half (12) and said second coil half (18). 

6. A frame drive circuit as set forth in Claim 1 wherein each of said first driver 
(20) and said second driver (22) include DC level shifter (28, 30) having an input (28_IN, 
30_IN) and an output (28_OUT, 30_OUT), said mput (28_IN. 30_IN) of each DC level 
shifter (28, 30) bemg adapted to receive said deflection processor output signal, said output 
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(28_OUT, 30_OUT) of each DC level shifter (28, 30) developing DC level shifted signal 
for apphcahon to a respective one of said first coil half (12) and said second coil half (18). 

7. A frame drive circuit of claim 1, wherein the circuit is comprised in an 
integrated circuit 

8. A method of correcting distortion of an image of a CRT monitor having a 
deflection processor (14) and a frame coil (16) comprising steps of: selectively developing 
mdependently of each other a first coil drive signal (24_OUT) and a second coil drive signal 
(26_OUT) as a fimction of a deflection processor output signal developed by said deflection 
processor; and applying said first coil drive signal (24_OUT) and said second coil drive 
signal (26_OUT) to a respective one of a first coil half (12) and a second coil half (18) of 
said frame coil (16). 

9. A method as set forth in Claim 6, wherein said developing step includes 
amplifying said deflection processor output signal to develop each respective one of said 
first coil drive signal (24_OUT) and said second coU drive signal (26_OUT). 

10. A method as set forth in Claim 6 wherein said developing step includes DC 
level shifting said deflection processor output signal to develop each respective one of said 
first coil drive signal (24_OUT) and said second coil drive signal (26_OUT). 

11. A device comprising: a deflection processor (14) providing a deflection 
processor output signal; a frame coil (16), said frame coil having a first core half (12) and a 
second core half (18); a first driver (20) and a second driver (22), said deflection processor 
oulput signal being applied to each of said first driver (20) and said second driver (22) each 
of said first driver (20) and said second driver (22) being selectively operative 
independently of each other to develop respectively a first coil drive signal (24_OUT) and a 
second coil drive signal (26_OUT) as a fimction of said deflection processor ou^ut signal 
said first coil drive signal (24_OUT) and said second coil drive signal (26_OUT) being 
appUed to a respective one of said first coil half (12) and said second coil half (18). 



wo 2004/054236 



Rec'd PCT/PTO 0 6 J U N 2005 



1/2 




FRAME 
■< ! COIL 
Ju LEFT 
J N12 

16 



J I FRAME 
^ I COIL 
■i { RIGHT 



FIG.1 



MIDDLE HORIZONTAL 
LINE OF THE SCREEN 




FIG. 2 



Rec'dP8T/PT0 0 6 JUN 2005 

wo 2004/054236 PcliloJaSI^ 6 7 3 



2/2 





I 



INTERNATIONALIe ARCH REPORT 



IPC 7 



Internal 



Plication No 



Accorcfing to Intemaltonal Patent Classiftoatlon (IPC) or to both national clas sification and IPC 
B. FIELDS SEARCHED 

Mfrilmum documentation searched (dassiflcalion system followed by dassificatlon symbols) 

IPC 7 H04N 



Documentation searched other tiian minimum documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the Intemattonal search (name of data base and. where piacHcal. search temis used) 

PAJ, EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 

PATENT ABSTRACTS OF JAPAN 
vol. 2000, no. 25, 
12 April 2001 (2001-04-12) 
& JP 2001 210255 A (TOTOKU ELECTRIC CO 
LTD), 3 August 2001 (2001-08-03) 
abstract 

US 6 215 257 Bl (CHOE HWAN SEOK) 
10 April 2001 (2001-04-10) 
column 2, line 18 - line 35; figures 6-8 

US 5 953 081 A (RYU JUN-YOUNG) 
14 September 1999 (1999-09-14) 
cited 1n the application 
column 4, line 33 - line 58; figure 4 



I j Furtherdocuments are listed in the continuation of box C. 

Special categories of cited documents : 

■A' document defining the general state of the art which Is not 
considered to be of particular relevance 

■E" ^er document but published on or after the international 
iHingdate 

■L* doajnjent which may throw doubts on priority dalmfs) or 
which IS cited to establish the publication date of another 
atation or other spedal reason (as specified) 

"C document referring to an oral disclosure, use. exhibition or 
otlier means 

•P* document published prior to the international ffOng date but 
bterthan the priority date claimed 

Date of the actual completion of the Internationa] search 

13 February 2004 

Name and malili^ address of the ISA 

European Patent Office, P,B. 5818 Patentlaan 2 
NL - 2280 HV ROswQk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni. 
Fax: (431-70) 340-3016 

Form PCT/ISAAlO (second sheet) (July 1992) 



Relevant to daim No. 



1,8,11 



1,8,11 



1,8,11 



Patem family mambsre are listed In annex. 



f later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to underetand the principle or theory undertyinq the 
invention ^ 

•X" document of pariicular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is taken alone 

■Y' document of particular relevance; the claimed Invention 
rannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a pereon sMIIed 
in the art. 

document member of the same patent family 
Date of mailing of the International search report 



23/02/2004 



Authorized officer 



Bequet, T 



INTERNATIONA 



t . 





Fbim FCT/lSA/210 (patent famH/ amex) (July 1992) 



